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01215541

- FruenAL 4 ylasifie
mﬁmmm%ﬁy’uqamﬁmﬂﬁi‘mm‘sﬁmm:mmﬂ
(Advanced Mathematics in Aerospace Engineering)
qzifienigiqun1sirmnsannIsiuLazanIe
(Research Methods in Aerospace Engineering)

- Frupniden (Nileandn 15 widafis
TinandenBeuseirdednateseinsie Ui
ﬁ%‘m‘mmmﬁgmgqm\ﬁmﬂ‘s‘mmiﬁmmzmmﬂ
(Advanced Experimental Methods in Aerospace Engineering)
m‘amm'ﬂmm:ﬁqmmﬁmﬂ‘sﬁmmﬁﬁuu@:mmﬂ
(Optimization in Aerospace Engineering)
ﬂ"l‘iﬁLﬂ‘i"l%‘iﬁfﬂ‘iﬂN%’N‘?.I@Q’ﬂ’]ﬂ"lﬂ?_l’m
(Aircraft Structural Analysis)
ABFNBNINNANNIAINTINNTTULALBINA
(Finite Element Methods in Aerospace Engineering)
WRFERS L ATIRENYDIBINTARY
(Aircraft Structural Dynamics)
naFansrasianUsTneud niun1TUsrynsinenisiuuas
BINTA
(Mechanics of Composite Materials for Aerospace Applications)
AAATFATNITLANE1INNAFINTTNNITHULATDINIA
(Fracture Mechanics in Aerospace Engineering)
DINAYUNNAFN AR TIDITEULTUAY
(Aerothermodynamics of Propulsion Systems)
MRS N LTeN AR DS UFNN AT
(Advanced Aircraft Engine Components Analysis)

N9 dinnenstinuazaanie

(Aerospace Combustion)
N19BNLULNATNINNAUNINIFINTINNITDULATBINIA
(Design of Turbomachinery in Aerospace Engineering)
AINIPNAFIEASUBIIHTN

(Aerodynamics of Flight Vehicle)
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01215596

01215598

01215599

BINFNAFNERSUINIT RANLLH AEnTIR
(Aerodynamics of Viscous Flow)
BINFNAFNERSUAINIT (AARLLSAG (5
(Aerodynamics of Compressible Flow)

WAFNER4184 (MABIATHIINArnNTTHNTsDuLazan e
(Computational Fluid Dynamics in Aerospace Engineering)
BINANRANERSIEINTS MakLUTIHLaw

(Turbulent Aerodynamic Flows)
ANIANRANERSLEAADLIADS

(Helicopter Aerodynamics)
prnenarnanseudnauaiiuas ulag

(Mini and Micro Air VehiclesAerodynamics)
NTDANLUULAZNARFIULTLNDUADIBINFIEIN
(Aircraft Component Design and Fabrication)
m‘jfa'ammummﬂmuﬁy’uqa

(Advanced Aircraft Design)
W@mﬂm‘imzm‘mfmﬂuﬂﬁﬁu

(Flight Dynamics and Control)
m’ﬁmuQNmmxﬁqmmﬁmﬂ‘ﬁmm‘jﬁul,l,mmmﬂ
(Optimal Control in Aerospace Engineering)
m’ﬁmu@NLLUUTﬁﬂ’Nﬁmﬁﬂfm‘a“jum‘jﬁmmzmmﬂ

(Robust Control in Aerospace Engineering)

nsaauANuUL B AR srgnd uszuuneanisduuazeane

(Applied Nonlinear Control for Aerospace Systems)
BN A AINTTHNNTTNLAZEINA
(Selected Topics in Aerospace Engineering)
eynfiee
(Special Problems)

2. Anenfiwus  iflegnd 15vdaein
gHNUG

(Thesis)
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AMBBUIYSIETY

01215511

01215512

01215513

mﬁmmﬂm%%gmpmﬁmﬂﬁum‘jﬁmmzmmﬂ 3(3-0-6)
(Advanced Mathematics in Aerospace Engineering)
NEAATIAUNITAATIY BYTUAZAINALRAE AT UANN1TIBIDYNT DY
ADIBIFUAVRMTUANNTBIDYAUT

Linear algebra; Fourier analysis and solution methods for partial differential

equations; Numerical methods for differential equations.

ﬁ%‘mﬁwmmﬁgmgwNﬁmmﬁumﬁﬁmmxmmﬂ 3(3-0-6)
(Advanced Experimental Methods in Aerospace Engineering)
WARALAYAENIINITNARBIAMTLAAINTINNITIULAZBINTA NTTUINNITEN
HaNISuUaIBSuuLLEY fanTesRiasia A8n1aUasaaanadty o 1ouRaYa
umasuaznamaiamed madenuasiaiesiioniafiudn nsUsnduuay
ﬂ‘i:‘u'Jum’ﬁ‘mﬁqm‘mﬁ:mawmm%’mﬁLLUUT@LN‘LAL’J@’]LLMT@Lmumwﬁ N9
ﬂ‘izﬂﬂ@ﬁuﬂ@mﬂm‘ﬂmm%wLmzmmﬂ‘w@mﬂm%@qm‘mmﬂm
Experimental techniques and methods for aerospace engineering;Random

processes; Fast-Fourier transforms; Digital filters;Digital signal processingmethods;
Sensors and transducers;Instrumentation selection and utilization; Time andfrequency
domain data acquisition,assessment and post processing;  Applications  to

experimental structural mechanics andaerodynamics.

ATMIANNNEAFANWAAINTTNNTTULRLBINA 3(3-0-6)
(Optimization in Aerospace Engineering)
UsznasliBantlnraniaestlonin1snnannunzign nsnIAmNIcygn
nuusainlnsuasgaTeeInIsulsin Tdsunsudadiu nsmAmsnziigauuy
Bigadu nsmdmsnzigauuu HAReultediu Seuluewi-vimassamsy

! = ad = s P~ 4 ad a A @
namAmEIEAige ABnmananaieuduazinafeudan Beesianaeiiduly
1% ABmmead - Merfumueafinewenuaztu nawinnsmsnzfigasia (Uuasds

nzg Msmszianln Msiamn tuszezndwesanaiianysziuuaznisuen



01215521

01215522

Mathematical statement of the optimization problem; Classical optimization using
calculus ofvariations; Linear programming; Nonlinear optimization;Unconstrained
optimization; Kuhn-tuckerconditions for optimality;Gradientprojection and reduced
gradient methods; Method of feasibledirections;Penaltymethod - exterior and interior
penalty functions; Generalized optimality criteriaand dual methods; Sensitivity

analysis; Recent developments in multilevel anddecompositiontechniques.

A19IATIEA ARSI B9BINAEY 3(3-0-6)
(Aircraft Structural Analysis)
e UABNIINANIHIBINITAATIERLATIEEN N1TARDBIUKHLNG AN (5
Wwiganmeealasea3e n9ia N9dennarnistnresauTiussuLDauasTn
N19ALATIEAAIHANIBNRIULTLNAUAINIALIN ABN1TNYANGUBIN19RLATIZR
EERGERN mmzmM‘jLﬁummmmxmmﬁmfiﬁ;umammcﬂr

Energy methods of structural analysis; Bending of thin plates; Structural
instability; Bending, shear and torsion of open and closed thin-walled beams; Stress
analysis of aircraft components; Matrix methods of structural analysis; Airworthiness

and aeroelasticity.

ABENBNINNANWNAFINTINNTDRLATBINA 3(3-0-6)
(Finite Element Method in Aerospace Engineering)
ABn9uUsuaNBnATUENNTn Iasediaudensiinue e lanasussnnisul s
Aiatlgminazdameuaasfifiafiosnmnilassadnanisinssiouazndsnisins
FANNSRINASNIBNANR ATBINTZUINNTS B ALz AT WUIaN

Variational method; Beam element;Frame element; Isoparametric formulation;
Coordinate  transformation;  2D-elasticityproblem;  Structural  stability;  Buckling

andpost-buckling;  Finite  element  formulation  ofnonlinear  and  time-

dependentprocesses.



01215524

01215525

01215526

‘Wﬂﬂqﬂméiﬂiﬁﬂ%ﬁﬂﬂﬂﬁﬂqﬂqﬂﬂﬁu 3(3-0-6)
(Aircraft Structural Dynamics)
waransIesarLIrniuAaENuAL IATIE el saN A ATB ISR
WRNIUNITIRBIENIENI N ABINATAYBI LATIFZ9NITADLAUBINWNNATAVD
sruLriasiaiiasuaziuaIEENIM AN M siugenamaas s iudmiung
AnmzinslassedanaiaseasiiymAiezasdmiusruudasuuun lisoifias
LasABIfinInaman ey ALEUNTRBL ANEILII AR AR INFALAE NS
LR

Dynamics of multi-degree-of-freedomsystems and continuous structures; Force
Equilibrium; Energy methods; Finite elementmodeling of dynamical structures;
Dynamicalresponse of continuous and multi-degree-of-freedomsystems; Advanced
principles ofdynamics necessary for structural analysis;Solutions of eigenvalue
problems for discreteand continuous elastic systems; Solutions toforced response

boundary value problems bydirect; Modal and transform methods.

naFMansIasiaRUsTnaud miun1TUsrendnenisiuLaredne 3(3-0-6)
(Mechanics of Composite Materials for Aerospace Applications)
Frandmaansuazn N lladdanUarneuwaAaug LA AN Y zaNIY
1pedanlazney szuuresianasnly nouiresiandanguuuuueulalansaiin s
pesiadanei n1sa3eEnEngaaEuisusuagEasRNANmAan

Definition and overview of composite technology; Basic concepts and
characteristics of composite materials; Systems of fiber reinforced materials; Theory of
elastic anisotropic materials, elastic constants, matrix formulation; Strength and theory

of failure.

NAFNIEASNITUANGIVNIAINTIHNITTULALDINA 3(3-0-6)
(Fracture Mechanics in Aerospace Engineering)

AR NANNLANEIMLATNNT2818588519 TadeanudinaasmIsAEEn Nan
WANH LNUTINI9NTzanaasTagd1ila n19unNeesTae31auuudn n1staseu3nn
AdapudinepspHARSInanIsUszndnarmansn1suan1atuniseenuuy
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01215531

01215532

01215533

Mechanisms of fracture and crack growth; Stress intensity factor; Energy principle;
Crack-opening displacement criterion; Fatigue crack propagation; Crack closure;

Effective stress intensity range;Applications of fracture mechanics in aircraft design.

BINARUVINAFNARSIBITTULTUAN 3(3-0-6)
(Aerothermodynamics of Propulsion Systems)
uasdufidasntadmiunnsin nisinansidndnsganaf auasauzed
danilaznay nslAmeAiginabiganaf aussanzAdaseuiuenan1zn
panuUy N1adinduliresdaulseneay nnsmalidasnuuuaafifinuuunauluis
n3lnaaudasy n1sinaaunauuwasasl naepspaudadalF nguinis s
Thrust required for flight; Ideal cycle analysis; Component performance; Non-ideal
cycle analysis; Off-design engine performance; Component matching; 2-D
incompressible flow through blade rows; Free vortex flows; Radial equilibrium flows;

Effects of compressibility; Through flow theory.

meARTidInLsznauLeuAapIufanIAELT LG 3(3-0-6)
(Advanced Aircraft Engine Components Analysis)
UnnvisdinuaziUnnvieding nsesnuuunedingfianansisasndndesuas
ANEmTaIRe n1spenuULYiaYing dndsyAnsiunnvieding n1sBinsnsiinaesen
aneasiaidui s ia amuuunuuay nanfland anguessnd A
AL AAT LA DITNT AT S2UUNA ]

Inlet and exhaust nozzles; Subsonic and supersonic inlets design; Exhaust nozzle
design; Nozzle coefficient; Axial and centrifugal flow compressor and turbine analysis;

Engine life; Turbomachinery stresses; Combustion system.

AT Einnenisduuazaanae 3(3-0-6)
(Aerospace Combustion)

Usrngnisolzesniswn miinisgassidauaznisainees MuuuuaRunsnas
aawiihnsUszgndl¥sndeatinssidmsulsnngniseinsmn indenad
dsunis nadlutlaunazsuanBaansasnaa e lassadnaan uazns

FIADILULNITNA BATILUU T3



01215534

01215541

01215542

Phenomenon of combustion; Ignition and laminar premixed flame propagation;
Application of the analytical method to the combustion phenomena; Statistical values
for turbulent flow and non-dimensional numbers; Transition of flame structure and

modeling of turbulent combustion.

NN998NULLNAINIINARINAFINTIHNN1TDRLaaInIA 3(3-0-6)
(Design of Turbomachinery in Aerospace Engineering)
NNTAANTIINITBBNUULLARISABINA FLYBASEISABINIA LASEISABINA
UMW NN ANd1 A SN E e LAREISADINALLLLHILANATNN9EN
ITBAIHIEREY HATBIANITIA TLLARBISABNNA NM3RANTNNITEBNLLL
AIUBUORT N3 AR EBIRR I EUANES FIRFUrAUUUANR 119
ADNUULIBI AN ARYBITIIUEURNRS NMIANI DB ARINAS NS

Design considerations of compressor; Compressor hub; Axial compressor with
subsonic inlet; Axial compressor with supersonic inlet; Viscous effects in compressors;
Design considerations of turbine; Two-dimensional flow in turbine stages; Turbine in
cascades; Three-dimensional design of turbines; Computation of turbomachinery

boundary layers.

AINIANNANEFSUDIUTN 3(3-0-6)

(Aerodynamics of Flight Vehicle)

ANTADINIALATUTIHINTA AT NANIANRATNAS ﬂqifwﬂLLuufﬂMHuLL@:fai

BAF NOBIUNUBINIFUN NEHTNINA NaVBIAENHA NTUTEHIDLTIFU
Air properties and atmosphere; Aerodynamic loads; Irrotational and incompressible

flows; Thin airfoil theory;Finite wing theory; Effects of viscosity; Drag estimation.

BINIANFFNENSVBINTT MARUUR AT HNTR 3(3-0-6)
(Aerodynamics of Viscous Flow)
FRATFASULALNAPNFNSUBINT MARULRAIHNTR WAL RALHUATIVBIANNT
WAEDAAIANS THUaULULI B ERETATNLAYNNSIWUASNENNY 119 ARLLL
Tutlam

Kinematic and dynamic of viscous flows; Exact solutions of the Navier-Stokes

equations; Laminar boundary layers; Stability and transition; Turbulent flows.
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01215544

01215546

BINVFNAFIAIVBINTT MARLLB G (H 3(3-0-6)
(Aerodynamics of Compressible Flow)
FrdnfnAnsuaznsTuunazasn s MaLuuSafaH ngiugiuuas
ANNTNNTARDNT NTUHTDIARW N3 MANTNTR ARWNTZUINNUWIAIRINULAS
auntaglniien ARunazwInuLdssuazAiuEng nsnaiifanuReauue:
nsgnelanaanusen nsnaeniiresnauLUL AN N BHNITTUNIUURLNH AN
AEneARY NN NTnBadueeanis annEEasnIReuaANIEITDEe
A5 MAFNNIPTATNLKILNY SedeUATANY ANy

Definition and classification of compressible flow;Basic law and equations of
motion;Wave propagation;One-dimensional flow;Normal shock wave and Hugoniot’s
equation;Oblique shock and expansion waves;Flow  withfriction and heat

transfer;Unsteady wave motion;Perturbation theories and similarity laws;Linearized

subsonic andsupersonic flows;Axisymmetric flow;Method of characteristics.

NRFNAAS2D9 (MR IBIATUIINIAFINTTNNITDULALRINA 3(3-0-6)
(Computational Fluid Dynamics in Aerospace Engineering)
aunmauAnasalanduariienfiraunanausiunisg dinuasatesnnasnasiag
1PEUIHIRTINAAI D ANIBNINAATBITAA VRN T LY AV BITNATTINYAHANS
IRAYYBIANN1THAE RS A lANdnT1Ta319nEa

Navier-Stokes equations and boundaryconditions;  Accuracy, convergence
andstability;Finite  difference  methods; Finitevolume methods; Finite element
methods;Numerical methods for set of algebraicequations; Solutions of Navier—

Stokesequations; Grid generation.

BNNANAANERZIBINTS ARULILITI 9N 3(3-0-6)
(Turbulent Aerodynamic Flows)
naFnansresnINulanuuiuAeulng AN e LUTUARD W R LS
s biauuu Besuuazuundessaaanuiden Aesunsnsadfvesnasdulon
WRFNERSIDIMUNASH N1991889ANNITHIINLAT UL LS aBIAI N TN Ia%
Dynamics of shear-driven and force-driven turbulence; Boundary-free and
bounded shear flows; Statistical description of turbulence; Spectral dynamics;

Turbulence simulations and turbulence models.
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AINIFANAFAINASIERADULADS 3(3-0-6)
(Helicopter Aerodynamics)
neuflHmmsinnArsiandniudnsennienamanssaadneinns s
Suurafsuaz ilinamtiinnsdnaeseyeainisbauanssouzsanolinedng
BONRULNNBINIFANAFNERS BN ARIITAAaLIRB5A N9 AN e Tna
ANTUNITILATIZRDINIANAFNEATIDNLERADULADS

Momentum theory; Blade element analysis; Aerodynamics of helicopter in vertical
andforward flight; Vortex wake modeling; Helicopter performance; Conceptual
aerodynamic design ofhelicopter; Modern computational methods for helicopter

aerodynamic analysis.

prnAnamanseuiusunfiuaz ulas 3(3-0-6)
(Miniand Micro Air VehicleAerodynamics)
armenarmansTianatuadmennanarmansastngns IuaNT3AR
malnafigninilsnitannnisdusuiinetniamamandeasnuaziinnasions
panuuugudueuafiua ilasmalulageminEan

Low Reynolds number aerodynamics; Aerodynamics of low aspect ratio wing;
Propulsiveinduced flow on the wing; Bird and flapping wing aerodynamics; Design of

mini and micro airvehicle; Technology of unmanned air vehicle.

NIDANLUULAYNARFINULTLNDUADIBINFIEIN 3(3-0-6)

(Aircraft Component Design and Fabrication)

L annszn1e ilAs9a31e NM9ALATLALATIAAHLAT WHIARYEIRTS

mafgaduarSanlanissinegn Aenesnanuudussnesian unwasansed

1o 4 Pt 1 =y dl % 1%

Anslnedarealnse AuudauseasdnuazauHiadesannzd 13 tRanmE
Load paths within structure; Rib analysis and stress; Concept of limit; Proof and

ultimate loading conditions; Material strength definitions; Reserve factor; Rib web

buckling; Flange strength and local instability; Stressing.
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ﬂ’]‘iﬂﬂﬂLLUUﬂﬂﬂ’]ﬂﬁﬂH‘ﬁgqu\i 3(3-0-6)
(Advanced Aircraft Design)
N3LUIUNITNITDDNUULIBIUHIARA N19RANTNITDNLULTINUAZ UL
MaRansannnTdngIude nisdazanasiminAsduiugin nafansiminlag
Aufun NEAMIMIARLTHN9 NTUTENIUATRUEIYINSBNNANGFNERS N3
AATTARTYTANUATNITATUAN N1TRINTHILALIATITRTZULTUAN 119
psdanssany AFeen1sUiNndenasun1sAe n1ariesiAaIne
219 uaRAaeduATNITEBNLULABYA NIIAUANADNINIBINITDDNLLL
AINFLRDILUIFIRA

Conceptual design processes; Wingand tail design consideration; Undercarriage
arrangement consideration; Initial take-off weight estimation; Detailed weight
calculation; Center of gravity calculation; Basic aerodynamics estimation; Static
stability and control analysis; Propulsion consideration and analysis; Performance
analysis; Mission fuel requirement; Aircraft cost prediction; Preliminary and detailed

design concept; Quality control of aircraft conceptual design.

WAFNAASLAZN1TATUANNITDN 3(3-0-6)
(Flight Dynamics and Control)
ANNNTNNSAREUALEIDINALTM DUNUTATNY N NBINANRFAIERST BUYNUD
ANNE NI NBNNANRANERS NISARBHTAINEILATANNENS IdeTn nnaTR
ANE1Y LEDEININNATRANENS AmNINNITTURINEIuREAINENS NaENIT
ATUANULAZNNTU YN

Aircraft equations of motion; aerodynamic longitudinal derivatives; aerodynamic
lateral derivatives;longitudinal and lateral motions; longitudinal dynamic stability;
lateral dynamic stability; longitudinal and lateral flying qualities; control theory and

applications.



01215562

01215563

01215564

mim‘u@34mm:ﬁqmmﬁmmwm‘zﬁuummmﬂ 3(3-0-6)
(Optimal Control in Aerospace Engineering)
mamATsigrsUitresEruunaTndaduaslBadnlnsunagdanis
wlsinnsUgiRsdedenlanaindaulifuganangarinauuiasduazisasdass
weliaBsiianiaiigmnisnamsnziigaidadunisdiseegldmieninis
W@ﬂ’mm%ﬁL*Vim:ﬁzgmm‘s‘ml,é’ium\iﬁmmzﬁqwLmemﬂﬁ‘jﬁuﬁmm::ﬁqm

Formal optimization of linear and non-linear dynamic systems via the calculus of
variations;Treatment of dynamic constraints; Terminal conditions; Fixed and free final
times; Numericaltechniques for the nonlinear optimization problem; Investigation of

optimal aerodynamic shapes;Trajectory optimization; Optimal flight guidance.

nsmauaNuULlsTaYinmnssinistuazeanie 3(3-0-6)
(Robust Control in Aerospace Engineering)
Yasnimunsanssausfiannnsarin i usruutounaunansfaudaifiasenans
Tliwdwandnenguetszanavndnguiintiasnmiuaisdnaiadaulsnisenans
A llusiuenlisruunnsinuazaaniAn1adndoigassaundnnt i fUae
nann1seenuuulumnIstmuadnEszan usneuaulsdTainaznnsiimsnz
anssanmuaznsdaassibilamuanaiifiumdnfaminisideuilagiuuas
FinagUsrnaungunien1siuiazene

Limitations on achievable performance in multivariable feedback systems due to
uncertainty;Singular values; Matrix norms; Multivariable Nyquist stability theory;
Uncertainty modeling inaerospace systems; Loop-shaping; Generalization of Bode
design principles; Characterizing theuncertainty; Robustness and performance analysis
and synthesis, primarily in the frequencydomain; Current research directions and

aerospace examples complementing the theory.

nsAuANLUL B du sz nd luszuunienistuuazeanie 3(3-0-6)
(Applied Nonlinear Control for Aerospace Systems)
alallunisimasiuazdonsisaeianisauauuuulEiBadumans
U A S aNNA BN FS TR ST IULIUNA (HaIN AR TLAD LA B
ReyuernsinAdudaduuntounausadanauuu b Bafasusfialadon

nspanuuUsiarauAN ST AuAN N BRAWUULIS UL REN
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01215596

01215597

Modern methods of analysis and synthesis of multivariable nonlinear control
techniques foraircraft, spacecraft, and space manipulator systems;Passivity and
Lyapunovtheory; Feedback linearization; Nonlinear observers;Hamiltonian methods;

Robust controllerdesign; Adaptive nonlinear control methods.

suleudniTenirmnsaNn1sDuLaaInIA 1(1-0-2)
(Research Methods in Aerospace Engineering)
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Research principles and methods in aerospace engineering; Problem and analysis
for research topic identification; Data collection for research planning; Identification of

samples and techniques;Analysis, interpretation and discussion of research result;

Report writing for presentation and publication.
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(Selected Topics in Aerospace Engineering)
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Selected topics in aerospace engineering at the master’s degree level;Topics are

subjected to change each semester.

NN 1

(Seminar)
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Presentation and discussion on current interesting topics in aerospace engineering

at the master’s degree level.



01215598  {lgyminLeie 1-3
(Special Problems)
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Study and research in aerospace engineering at the master’s degree level and

compile into a written report.

01215599  ANYNHNUE 1-36
(Thesis)
n9ade TuseAuUs e nuazBeuBsadauduingninug

Research at the master’s degree level and compileinto a thesis.



